The study aimed to investigate the effects of electronic mind mapping on achievement and attitudes in an educational psychology course. This study used a quasi-experimental research design with pre-test and post-test control groups. The study sample consisted of 65 students, 34 students in the control group and 31 in the experimental group. The experimental group was taught using electronic mind mapping, while the control group was given traditional classroom instruction. To achieve the study objective, an achievement test and electronic mind mapping attitude scale were used. The results of the study showed a statistically significant difference between the two groups in achievement test scores and attitudes, in favor of the experimental group attributed to using electronic mind mapping.
diagrams in a two-dimensional environment to illustrate relationships between them (Balim, everkli & Aydin, 2007; everkli, Inel &Balim, 2010) Biktimirov and Nilson (2006) defined mind mapping as "visual, non-linear representations of ideas and their relationships. " despite comprising a network of connected and related concepts, mind mapping can equally encompass the connection of any idea with another or others. The creation of a mind map requires free-form, spontaneous thinking to fulfill the aim of finding creative associations between ideas. Mind maps are, therefore, essentially association maps. The modern formalized mind mapping techniques are commonly attributed to Tony Buzan, whose technique incorporated the use of lines of differing thickness, colors, diagrams and pictures, as a method of knowledge memorization and recollection. Mind mapping is generally used in the association of ideas, although it is also used to aid memory retention despite the possibly marginal advantages (Farrand, Hussain & Hennessy, 2002) . Thus, although creating an association of ideas is the main use of mind mapping, it is generally accepted that remembering a diagram is easier than remembering a description.
This concept is, however, disputed by others who hold the opinion that the format in which knowledge or information is presented is secondary to the learning process (Pressley et al., 1998) . In support of the mind map technique, Buzan & Buzan (2000) and Weideman & Kritzinger (2003) claim that the brain is directed along a learning pathway by showing relationships and concepts together through keywords. Trevino (2005) supports the technique which Buzan expounded as using the brain totally. This claim is accepted by Margulies (1991) , who agrees that the mind mapping method as a learning technique stimulates and integrates functions of the left and right brain hemisphere processes at the same time, while Practor (2002) points out an additional student aid because it is also an excellent note-taking technique. However, Boley (2008) states that mind maps are relatively less known and used as an alternative creative technique to concept maps. Warwick and Kershner (2006) challenge this statement, noting frequent instances of interchangeability in the use of both mind maps and concept maps and saying that in recent years the emphasis has moved from concept maps to mind maps, which are two dimensional visual tools whereby a central idea or concept is visually linked to associated ideas or concepts illustrated graphically. Mueller, Johnston, Bligh and Wilkinson (2002) and Streible (2003) define mind maps as a central idea with associated thoughts and concepts presented as linkages which, by using this technique, illustrate visually the relationships between complex ideas and processes.
zhao (2003) gives a comprehensive definition of mind maps as visual tools for developing complex conceptual structures displayed in a format that helps indi-viduals use critical thinking and creativity to absorb new information, described by rostron (2002) as a topic, idea, or concept displayed in a visual representation technique using keywords, shapes, and images. This is a particularly effective technique since the brain naturally uses its merging and correlation function to remember and associate information or ideas. Mind maps are a practical learning aid for young children as well as adults -only basic materials such as a large sheet of paper and a few colored pencils being required to produce them by hand. Following the fairly recent acknowledgement of the importance of visual presentation of knowledge, appropriate software for learning and teaching techniques has been developed, at the forefront of which there is Mind Manager Software, launched by Mindjet Software, aiding thinking and organization of information in a visual, nonlinear way to develop ideas and jot down notes of any relevant tangential thoughts associated with the initial key article (edsman, 2008) .
the current study
Thinking skills are essential in all aspects of life and they are constantly required in the preparation of teaching techniques and diversification of teaching strategies that encourage and motivate students to think, and consequently should be at the top of the educational goals in teaching students thinking techniques. There have been few studies in the Arab world and Jordan in particular, in the field of electronic mind mapping as a way of learning and retaining knowledge at the meta-cognitive level. Therefore, the current study is designed to answer the following specific questions:
Question one: Is there any effect of the electronic mind mapping method on student achievement scores in the Introduction to educational Psychology course? Question Two: Is there any effect of the electronic mind mapping method on student attitudes toward the Introduction to educational Psychology course?
Methodology
Participants Participants in the current study were 65 (20 male, 45 female, mean age 20 years) students of the Faculty of educational Science at the Hashemite University in Jor-dan, registered for an Introduction to educational Psychology course in the first semester of the academic year 2016/2017. The participants were randomly assigned to two study groups (34 in the control group and 31 in the experimental group).
instruments

Achievement test
The dependent variable in the current study is the student achievement test before and after the experiment, which comprised 30 multiple-choice items about a unit of learning theory. The highest score was 30 and the lowest was 0. The difficulty coefficients ranged from 0.55 to 0.83 and their discrimination coefficient values ranged from 0.25 to 0.70. The Cronbach alpha for the total achievement test was 0.83.
Electronic mind mapping attitude scale
The electronic mind mapping attitude scale was developed by the researcher. It consisted of 17 items (e.g., Using electronic mind mapping in class has increased my achievement, I love using electronic mind mapping), rated on a 5-point scale from strongly agree (5) to strongly disagree (1). The Cronbach alpha for the total electronic mind mapping attitude scale was 0.85.
Electronic mind mapping class plan
The third unit of learning theory in the introduction to educational psychology course was prepared based on the electronic mind mapping model and implemented in the experimental group while the control group was taught the same content using traditional methods. The researcher asked the students to create mind maps by using a computer program for the learning theory and to submit them to the researcher after a topic teaching session and gave advice to the students regarding the mind mapping that they had created. The current study was conducted over a period of four weeks. The class met for 45 minute sessions three times a week.
Data collocation and analysis
The participants were chosen and divided into two groups by random selection, the control group being taught the theory of learning subjects with the use of traditional methods, while the experimental group was taught the subjects of the theory of learning using the electronic mind mapping method. Both the control and experimental groups were given the achievement test and mapping attitudes scale before and after the experiment. Analysis of the study questions used means, standard deviation, independent sample t-test, and ANCoVA.
results
Based on the data obtained by the achievement test, the students' mean and standard deviation for pre-test scores for the control and experimental groups are presented in Table 1 . As seen in Table 1 , the mean score for the control group pretest was 11.96 and standard deviation was 6.07, while the mean score of the experimental group was 12.64 and standard deviation 4.74. Independent sample t-test results showed that there were no significant differences between the control and experimental groups (t=0.504, P=>0.05) in the achievement test score.
Study question one:
Is there any effect of electronic mind mapping methods on student achievement score in the Introduction to educational Psychology course?
Means and standard deviations of the student achievement scores on the posttest were calculated and they are presented in Table 2 . Table 2 shows that there are differences between the control group and the experimental group in the student achievement scores. To determine the signifi-cance of the differences, ANCoVA was conducted, and the values are presented in Table 3 . Table 3 shows that there are statistically significant differences in the achievement post-test between the control and experimental groups due to the electronic mind mapping method.
Study question two:
Is there any effect of the electronic mind mapping method on student attitudes toward the Introduction to educational Psychology course?
Means and standard deviations of the student attitudes toward the Introduction to educational Psychology course scores on the post-test were calculated and the values are presented in Table 4 . Table 4 shows that there are differences between the control group and the experimental group in the student attitudes toward the Introduction to educational Psychology course. To determine the significance of the differences, ANCoVA was conducted, whose results are presented in Table 5 . Table 5 shows that there are statistically significant differences in the attitudes toward the Introduction to educational Psychology course achievement post-test between the control and experimental groups due to the electronic mind mapping method.
Discussion
The study aimed to investigate the effects of electronic mind mapping on student achievement and attitudes to the Introduction to educational Psychology course. The results showed that there is a statistically significant difference between the two groups in achievement test scores and attitudes in favor of the experimental group.
The mind mapping technique is based on the constructivism concept, which focused on how humans make meaning in relation to the interaction between their experiences and their ideas; mind mapping makes the student become involved in concepts, information and events through discussion, asking questions and obtaining information. Mind maps are student aids in expanding critical and lateral thinking skills, assimilating new information, developing their conceptual schemas and finding solutions through practice.
The experimental group prepared mind maps concerning the unit Learning Theory illustrated means of illustrating and capturing the mental constructions used by the students, and their understanding.
The preparation of mind maps with regard to the learning theory subjects is expected to facilitate and enhance student learning by enabling their correlation of diverse subjects and concepts. one of the various teaching techniques in which the students are actively involved under teacher guidance is the use of constructive learning in practicing the mind mapping technique, which is thought to be more effective than traditional methods in developing student skills and success in knowledge acquisition and retention.
Although traditionally drawn on white paper using colored pens or pencils, computer technology is used today to create electronic mind maps, which are easy and practical to make, revise, review, and save, as well as producing attractive presentations.
reporting on the mean achievement scores of students using the mind map technique in science classes in a constructivist learning environment, dhindsa and Makrimi-Kasim (2007) noted significantly higher scores than those obtained by students who were taught in the traditional manner. Also, Buzan and Buzan (2003) reported that students' achievement in science was improved by using a mind map technique.
Compared to most traditional methods that emphasize "knowledge transmission from expert teacher to novice students", the mind map teaching technique, which involves students' active participation in the learning process, is therefore more student-centered and supports the hypothesis that the mind map technique can improve students' ability to enhance their knowledge-structure organization, and consequently improve their learning outcomes.
However, the valuable result of the mind map teaching technique used in a constructivist learning environment, particularly the students' organization of knowledge, is not yet clearly understood.
Students taught environmental contents with the use of traditional methods often experience difficulty in comprehending some of the concepts and their correlation with related information studied in previous courses. This conclusion is fully supported by the evidence of results from the academic achievement test results, which show that the experimental group students obtained higher grades than those of the control group.
The results of the present study are confirmed by research undertaken by others in the field including Abi-el-Mona & Adb-ei-Khalick (2008); Amma (2005); Harkirat, Makarimi & Anderson (2011), in which the academic achievement of the students taught with the use of constructive learning techniques based on preparing mind maps is higher than that of the traditionally taught students.
In light of the presented study results, the following relevant suggestions and recommendations are made:
1. Student teachers should be given pre-service training courses in the use of the electronic mind mapping technique; this would be beneficial to both teachers and students.
2. The present study sample consisted of university students, but similar studies are recommended to assess achievement results of younger pupils taught mind mapping using the hand drawing method, as well as students in other grades being taught to use the electronic mind mapping technique.
